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USSR/Chemistry - Compressed Gases 21. Jun 52 


"Method of Determining Compressibility of Gases 
at High Pressures," I. P. Krichevskiy, D. S. 
Tsiklis, State Sci Res and Plan Inst of Nitro- 
gen Ind 


"Dok Ak Nauk SSSR" Vol LXXVIII, No 6, pp 1169- 
1172 


In detg compressibility cf gases in steel ves- 
sels by applying elevated pressure on one side, 
it is difficult to est elastic and plastic de- 
formation of vessel. Method described elimi- 
nates this fault by using newly designed app 


184717 


(Conta ) 


which has gasket instead of ordinary seal for the 


piston. Compression of gas proceeds under dis- 
Placement of mercury into piezometer by liquid 


transmitting pressure. Tested method by compress- 


ing My at 50° to 3,000-6,000 at. 
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BOOK Call Noes Q0501.KB46 1952 

Author: KRICHEVSKIY, I.R, 
Full Title: PHASE EQUILIBRIUMS IN SOLUTIONS AT HIGH PRESSURES, 2nd edition 


Transliterated Title: Fazovye ravnovesiya v rastvorakh pri vysokikh davleniys&kh 
Publishing Data 


Originating Agency: None. 
Publishing House: State Publishing House of Scientific-Technical Literature 
on Chemistry. (Goskhimizdat). Moscow. 


Date: 1952. No. ppot 167 No. copies: 5,000, 
Editorial Staff 

Editor: None. Technical Editor: None, 
Editor-in-Chief: None. Appraiser: None. 


Others: The author expresses deep gratitude to others who participated 
in phase equilibrium research: 


Bol'shakov, P.E, Gamburg, D.Yu. 
,  Efremova, G.D, Tl'inskaya, A.A, 
ae Kazarnovskiy, Ya. S, Kal'varskoi, R.S. 
eat Koroleva, M.V. Iebedeva, E.S, 
oe Levchenko, G.T. Markov, V.P. 
Rozen, A.M. Smirnova, A.P, 
Khazanova, N.E. Tsiklis, D.S. 
Vlasov, I.A., Mechanic Zhilisev, A.A., Mechanic 
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Call No. QD501.KB46 1952 
Full Title: PHASE EQUILIERIUMS IN SOLUTIONS AT HIGH PRESSURES, 2nd edition 


Text Data 


Coverage: The monograph summarizes the results of research on phase equili-. 
briums in solutions at high pressures. Particular emphasis is 
placed on problems in which gas is one of the balancing coexistant 
phases. 62 Diagrams. 

Purpose: A work for university instructors, research workers, and industrial 

personnel interested in problems of phase equilibriums. 

Facilities: None. 


No. of Russian References: References listed at end of each chapter. 
Available: lLldbrary of Congress. 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826430( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826430 


SEH Le! 


SSCS PRR STAG IESE Pre SA Da 


“KR UR: ee 


ag frien fF at igh 
: * ad G. BD. move. 
ar, Hie. Khim. 26, ~ a2); cf. €.4. 46, rear an 
The vol. and phase relations were studied at 23-50" and 
at 160-800 atm. for the N-liqnid NH, system and at 25-50* 
and 106-600 atnt. for the rs i Ng system, The salty. 
and the partial molar vol. of N and Kin liquid NH, wete 
detd: These systems obey. the equations for dil, gare 
electealytes. The canst, for there equations, Henry coeff., 
was detd. by least squares. ; J. Ravtar Leach 
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Shape cf the boundary curve near the critical point AR. 
Krchessld. Deblsdy bad. Nash SAN KR. 83, 4408 
base --Thetmodynamiz analysis shows that ou passing 
rum the homogencous to the hetcrugencvus fcognai through 
the ont, phase, there bs a dtscontinueus jump SC, of the 
heat capucity Cyat the crit. point, defined by. . hun, AG, = 

rc @-¥se 
— (HON Mgt tin (Mae — Ni KONO Pp.cmoes 
Nie Nas 
where Vo = mole fraction, ff = heat content, antl c is the 
indes of the crit. phase. This diwontinuity is finite af the 
boundary curve 7, Ni in the vicinity of the crit. point isa 
parabola; if it ts flatter, SC, isinfinite. Inall cases, the dis- 
continuity ispoe. Similarly, there isa discontinuity S8of the 
deriv. (de/OT bp xyc, where & = mol. vol. The equation of . 
the crit. curve is (dp/d0), = (L/TH(OUL ON (or! 


ON,Niar!, which can also be written bs the fvem (dp dT 
CG/TXAC,/a8)._ This equation & only formally analoguts 
to Ehrenfest's (C..4. 27, 5213) equation of the curve of phase 
transitions at the Zod kind. N. Thon 
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VW The form of the boundary curve for the system phenct- 
water mecr the esitical paint. f. 1, Krichevakij, N. B. 
- Kharanava, and L. R. Levinzoii-DsHityAbgd. Haak 
«, SSSR. G6, 503-12(1054).--Hy means of a nevel dilaton 
(. A ter with built-in stiver the Sp. Vol. of the system phenol- 
- water was investigated, in both the homogeneous and 
heterogeneous states, fur various mixts, For the mixts, 
with 14.90 ant 15.95 wt, % Phenol there isa discontinuity 
iu the slope of the Baph of sp, vol. or, temn., at about 68, 
amounting to ~4 x 19-6 ce./degrre g.; for 55.15 and 
55.45%, GO", +6 X 10-4; 49-90%, (no temp. given), +4 x 
10-® 21.20 and 31.80%%, nune discernible. The limits af 
accuracy are abouc £1 1076. Calens, that assutae the 
curve (o be a parabola, aud that use standard thermody- 
namic equations nad other literature data, give a value of 
1.6 X 104 bar (89,37 },4. — (00/37 }.00., where the prrtial 
tir sp. vol. ds at const, pressure, const. conen. of solute, 
and at the.erit, point, This agrees With the above expel, 
figure within expttestor. The conclusion is that this mis. 
in the sive of the iiscuntinuity at or uear the crit. Point 
(aud all other facta on the system pheol-water) fits the 
chissical theary for cit, phenomena. ‘This ix coulrary to 
thet beery of Semencherke (C.A. 49, 73522), which stesurines 
Qoukex. in the value of the discontinuity for both sp. vol 
und sp. hicat at the crit. pot, R.T. Myers 
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Gard 1/1 = Pub. 22 - 30/47 


Krichewskiy, I. R.; Khazanova, N. E.; and Linshits, L. R. 


Diffusion in 3 binary liquid system in the critical zone 


Dok. AN SSSR 99/1, 113-116, Nov 1, 1954 


Experiments showed that complete discontinuation of diffusion in a binary 

liquid system close to its critical voint has a creat effect on the nature 

of the processes connected with the transfer of the substance, It was estab- 
lished that the chemical reaction over a heterogeneous catalyst must occur ahs 
in the diffusion zone when the binary system is close to the critical zone. i 
The rate of absorption of the substance from its binary solution was found 

to be zero when reaching the critical zone. The role of other critical phe- 
nomena on the kinetics of the reaction processes, is explained. Nine refer- 
ences: 5-US3R; 2-USA; l-Enzglish and 1-French (1903-1954). Table; drawing. 


State Scientific-Research and Planning Institute of the Nitrozen Industry 
Academician A. N, Frumkin, June 22, 1954 
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a XRICHEVSKIY, 1.2. ; KHAZANOVA,N.Ye.; LINSHITS LR. 


Dilatometry of binary li 
quid syst 
Zhur.fiz.khim. 29 no.3:547-557 Mr '¢5 
(Dilatometry) (Systems (Chenistry)) 


in the critical region. 
é (MLRA 8:7) 
(Liquids) 
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PXKICHENSWIY, LB 


USSR/ Physical Chemistry - Thermodynamics. Thermochemistry. Equilibrium. B-8 
: Physicochemical analysis. Phase transitions 


Abs Jour : Referat Zhur - Khimiya, No 4, 1957, 11167 


Author : Krichevskiy I.R. 
Title : Reply to the Article by V.P. Skripov and V.K. Semenchenko 


"Phase Transitions of Second Kind and Critical Phenomena. V. On Heat 
Capacity Maximm in Critical Region of Stratification of Binary 
Liquid Systems". 


Orig Pub : Zh. fiz. khimii, 1955, 29, No 12, 2256-2260 


Abstract : Discussion article. See RZbhKhim, 1956, 18737 
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Pub. 22 - 34/60 


APLC VOR) I. Bale Khazanova, N. Ye.jand Linshits, L. R. 
Fa ORBLE! to PARP Bute . 


Critical phetosena in the triethylamine-water system 


Doke AN SSSR 100/4, 737-740, Feb 1, 1955 


Experiments showed that the specific heat jump (change) for the triethyl- 
amine-water syatem during its conversion from homogeneous into hetero- 
geneous state has a certain finite value at the critical point. An 
unusual sensitivity of the system investigatcd even to carbon dioxide 
traces was observed during the study of its equilibrium. The existence 
of specific heat changes in the criticsal point of mono- and dicomponent 
system wes determined from the classical theory of criticel phenomena. 
Fourteer references: 5 USSR, i German, 2 USA, 1 Canadian and 2 French 
(1884-1954). Tables; graphs. 


State Sclentific Research and Pl:nning, Institute cf the Nitrogen Industry 


Academician A. N. Frumkin, July 13, 1954 
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rf Ls3R/Fhysical Chemistry - Toermoaynarics. Thermochenistry. B-8 
Equ. lioriun. Saystcochumica). Analyzis. Phase Transitions 


Abs Jour i Refcrat Zhur - Shintya, No 2, 1957, 3720 


¥ Author : _eichevskiy LP. Khazanova N.¥.. 
g Title * Forration of Mists at High Pressurus 
- ¥ Orig Pub ; Zh, tekha. fiziki, 1956, 26, No 2, 422.429 


Mostract : A procedure has been worked out for isotherral creation 
of oversaturation during forration of mist at hich pres- 
sures, which is tased on uiilization of the phenomenon 

of mininum solubility of 2iquid in gas. Included is a 

' layout of a unit fer tie investigation of the conditions 

of nist formation at high pressures, and the procedure of 

utilizing it is described, Investigated were the systens 
beuzene-nitregen, nethanol-nitrogen, CC) yo-nitrogen, ato 

i pressure of-900 ata, There was attaince a charp lowe- 

: ring of critical overcaturation, in comparison with the 

; aticspheric pressure, which is, qualitatively, in accord 
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Referat Zhur - Fizika, No 5, 1957, 11427 


Krichevskiy, I.R., Yefremova, G.D. 


Institute of Nitrogen Industry, Moscow 


Setup With Visual Observation for the Investigation of 
Phase Equilibriums and Volume Relations in Gas and Liquid 
Systems. 


Zh. fiz. khimli, 1956, 30, No 8, 1877-1879 


A setup is described, which permits an investigation of the 
phase equilibriums and volume relations in gas and liquid 
systems, and in particular, permits determination of the 
solubility of liquids in liquids, of the compressibility 
of liquid and gas systems, and an investigation of the cri- 
tical phenomena in liquid-gas systems and liquid-liquid 
systems. The working space is the internal cavity 
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USSR/Statistical Physics - Thermodynamics D-3 


- Avs Jour: Ref Zhur - Fizika, No 5, 1957, 11427 


(diameter } .. 5 ma) of a thick-wall glass tube, open on 
both ends. The upper and lower ends of the tubes are fil- 
led with mercury. Measurements of the mercury levels 

(or of the liquid levels) ere carried out visually. The 
construction makes it possible to carry out investigations 
at pressures up to 100 -- 120 atmos. 
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USSR/Statistical Physics - Liquids D-8 

Abs Jour Referat Zhur - Fizika, No 5, 1957, 11521 

Author Kricheyskiy, I.R., Tsekhanskaya, Yu.V. 

Inst Institute of Nitrogen Industry, Moscow. 

Title Diffusion and Dissolution in Liquid Solution in the 
Critical Region. 

Orig Pub zh. fiz. khimii, 1956, 30, No 10, 2315-2326 

Abstract On the basis of the investigation performed on the influen- 
ce of the critical region on the diffusion in a system 
comprising water and tri-ethyl-amine, a general conclusion 
is reached that the speed of diffusion in the critical re- 
gion of a double system is very small and drops down to 
zero at the very critical point. Also investigated was 
the influence of the critical region on the kinetics of 
the heterogenous reaction. It is indicated, that in the 

Card 1/2 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826430( 


31, 2000 CIA-RDP86-00513R000826430 
~ SERIE SIE ips Move ota eee. dea See 


wees wie de Hike MEN Ee 


USSR/Statistical Physics - Liquids 


Abs Jour: Ref Zhur - Fizika, No 5, 1957, i1521 


critical regions of multi-component systems, the conclu- 
sions made remain approximately valid for the first and 
second components. provided their concentrations are lar- 
ge compared with the concentrations of the individual com- 


ponents. 


Bibliography, 36 titles. 
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oKeiohoveley, I.R., Khazanova, N.Ye., Linshits, L.P. 76-1 2-1 6/ 27 
Liquid-Vapor-Equilibrium in the Benzene-Methanol-Syster at High 
Pressures (Ravnovesiye zhidkost'-par v sisteme-benzol-metanol pri 
vysokikh davleniyakh). 


PERIODICAL: Zhurnal Pisicheskoy Khimii, 1957, Vol. 31, Nr 12, pp. 2710-2746 (USSR) 


ABSTRACT: The limiting curves of the liquid-vapor-equilibrium in the system of 
benzene-methanol at various compositions and temperatures from 150° C 
up to the critical temperature were investigated by means of the 
method of soldered ampules. The volumes of the benzene-methanol-sys- 
tem were measured at the limiting curves of the liquid-vapor-equilib- 
rium, The investigated mixtures contained 16.7, 34.9, 0.6, 63.4 
and 83.1 percentage by weight of benzene. The oritioal temperatures 
and volume-values were found for each of these mixtures and the orit- 
idoal tex- and v-t curves were drawn. v - is the molar volume of the 
mixture of a given composition, x - benzene content in percentage by 
weight. The oritioal t-x-ourve has a minimm which is observed with 
systems with steadily boiling mixtures under maximm vapor-pressure. 
These systems usually have such a minimum at the vapor-phase-line 
of the v-x-limiting curves, It is shovm that the limiting ourves 
Occupy the whole range of the composition of the mixture at tempera- 
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Lig:id-Vanor-Equilibrium in the Benzene-Methanol-Systen 76-1 2-16/ 27 
et High Pressures 


tures below the temperature of the minimum at the critical ourve 
(238.5) and that with all temperatures for which diagrams were plotted, 
they have minima at the vapor~phase-line. At temperatures above the 
temperature-minimm at the critical curve, the limiting curves embrace 
only a part of the compositions adjacent to the axis of pure benzene 
and show oritical points. It is shown that in the v-x-diagram for 

the benzene-methanol-diagram at 240° C (critical temperature of me- 
thanol) only one field of the heterogeneous equilibrium was deter 
mined, instead of the two expected. In the case of a further inorease 
of temperature, this field embraces the reducing interval of compo- 
sition. The minima at the vapor-phase-line of the v-x-limiting 

ourves indicate the presence of aceotropes in the system, The ocompo- 
sition of the minimm ooinocides with that below the maximm vapor- 
pressure only then, if and when the vapor-phase follows the lawa of 
the ideal gases. It was assumed that the investigated mixture follows 
these laws and moreover the data available in literature on the com- 
position of aceotrope mixtures were applied for this system at tem- 
peratures up to 134° ¢ [Ref. 7] - The curves for the dependence of 


oe 
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T4auid-Vanor-Equilibrium in the Benzene-Methanol-Sys tem 76-12-16/ 27 
at High Pressures 


the boiling temperature of the aceotrope on its camposition were 
drawn upon these bases. At a benzene content of 17 percentages by 
weight, and 238.5° C the t-x-curve of the aceotrope attains the 
critical t-x-curve inmediately in the proximity of the minimum point. 
The data P-v-t for the benzene-methanol-system in reference 1, and 
the here obtained data for computing the pressures at equilibrium 
for three mixture-compositions were applied and the oritical P-x- 

and P-t-curves were drawn. The P=v-limiting curves for the three mix- 
tures were constructed from the here obtained data for the volumes 
of the phases with the investigated system at the limiting curve at 


various temperatures and compositions, as well as according to the 
data of reference 1, (Mixtures with 54021 7009 and 83.0 percentage 


by weight of benzene at 150°, 200°, 250° and 300° C). The critical 
P-t-curve was drawn according to the values for the oritioal para- 
meters of pure benzene, methanol, and the three mixtures, as well as 
according to the data on the temperature-minimum at the critical 
ourve for this system. This ourve differs from those desoribed in 
the references 8 and 5. It is shown that with the benzene-methanol- 
Card 3/4 system the relation set up there is not observed: the component with 
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TAoudd-Vennr-Rquilibrium in the Berzene-Methanol-System 76-12-16/ 27 
et High Pressures 


the least oritical temperature (methanol) has the highest critical 
pressure, On the other hand, benzene shows at higher critical tem- 
peratures the lowest oritical pressure. Finally, also the P-x-iso- 
thers for the liquid-phase at 150° to 220° C, and isotherms for 
the liquid- and vapor phase at 240° and 250° 0 were constructed. 
There are 8 figures, 2 tables, and 9 references, 2 of which are 
Slavica. 
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KRICHEVSKIY I.R., YEFREMOVA G.D., LEONT'YEVA G.C. PA - 2760 


On thermal stability of complexes formed by ures with organic 
compounds, 

(O ternicheskoy ustoychivosti komplexov mocheviny s organiches- 
kimi veshoheatvami.- Russian) 

Doklady Akademii Nauk SSSR 1957, Vol 113, Nr 4. pp 817-819 

(U.S 5S<R.) 

Received: 6/1957 Reviewed: 6/1957 
Urea forms orystalline complexes with nearly all types of organic 
compounds that have a straight chain: hydrocarbons, ethers, 
aldehydes, acids, alcohols, ets The opinion prevaiis that at 
temperatures of more than 132,79, i.e. at the melting point of 
urea, these complexes cannot exist. Although no such complexes 
have hitherto been discovered, it is nevertheless unexplainable 
from a thermodynamic point of view why 132.7° should be the 
upper limit for the existence of such a complex. Thermal con- 
stancy increases with the tenth of the chain of organic ¢ccm- 
pounds. The thermel constancy of a complex obtained from a 
mixture of organic substances is higher than that which is due 
to individual compounds forming a mixture. On their search for 
complexes that are constant at temperatures of mcre than 132,7 
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the authors therefore carried out experiments with paraffin and 
ervouin, i.e. with multicomponet mixtures consisting on the 
whole of long-chain hydrocarbons of the paraffin series. They 
were synthetized with urea in a sealed glass tube. The urea 
complexes with ceresin of different types are constant at 
temperatures that are higher tnan the melting point of urea 

(up to 141° in the case of ceresin Nr 3). This constansy could 
aleo be checked by studying the equilibrium between the 

complex and urea in unsaturated solutions of the latter. In 
aqueous solutions the thermal stability of the complex is 
dependent on the concentration of urea in the solutions. In 
order to be able to judge tho constancy of the complex at 
temperatures of more than 132,7° it would be necessary to 
follow the course of the temperature curve, As a solvent liquid 
ammonia was used, a3 water is not suited for the purpose. The 
complex was synthetized in a manner similar to that described 
above, The temperature curve with paraffin ends at 124.5°, 
whereas the ceresin curve exceeds the melting pcint of 
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urea and tends towards 1AT.J07 (see above), Furthermore, the 
complex with cetane was investigated, where urea probably 
partly decays, and where the curve of solubility intersects 
the constancy curve of the complex at 99°, Besides, some 
qualitative observations concerning the forming of the oomplex 
were made, Thus ut was shown by the examples of ures complexes 
with ceresin that the velting point of urea (132,7°) by no 
means forms a limit for the existence of this complex, but 
that it is constant up to 141°, 
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AUTHORS: Krichevaekiy, I. 2. Tsiklis, D. 3. SOV/ /6-32-6-34/46 
baci ca ABR OSES eres int 2 
TITLE: Discussion (Diskussiya) 
Answer to the Paper by V. Yu. Urbakh "Is Tnere a Finite 
Mutual Solubility of Gases?" (Otvet na stat'yu V. Yu. 
Urbakha "Sushchestvuyet li ogranichennaya vzaimnuya 
rastvorimoat! gazov 7") ; 


PSRIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 6, pp. 
1407-1409 (U3SK) 


ABSTRACT: It is pointed out that already Kamerlingh Onnes and Keesom 
(Ref 1) laid down a theory on the equilibrium @a3-“us, 
besides, corresponding notes are to be found in the book by 
Van der ilaals-Konstamn (Ref 2). The main argument mentioned 
by Urbakh was mentioned by Batelli in 1692, it was, however, 
refuted og may be seen from the paper by A. G. Stoletov 
(Ref 3). The asgumptions by A. Zucken (Ref °4) are explained 
by the theory of the phase transitions by L. D. Lundau 
(Ref 6), while the statements by A. Ye., Sheyndlin (Ref 5) 
were again refuted by A.M. Rozen (Ref 7). In the further 
considerations contrary to the ideus 2y Urbakh the papers 

Card 1/2 by Vogel (Ref 6), D. P. Konovalov (Ref 9) and I. R. 
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Discussion, Answer to the Paper by V.Yu. SOV/ 76-32-6-33/46 
Urbakh "Is There a Finite Mutual Solubility of Gases?" 


Krichevskiy end N. Ye Khuzanova (Ref 10) are mentioned and 
it is found that for reasoning his assumption Urbakh had to 
develop a new theory in the place of the Gibbs-Stoletov 
theory, as otherwise the Statement of a certain role yj layed 


is without any scientific value and of no importance, just 

as the second assumption concerning the possibility of a 
lengthening of the curve of equilibrium liquid-gas beyond the 
critical point was refuted in the above mentioned papers. 
There are 10 references, 5 of which are Soviet, 
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AUTHORS: Krichevskiy, I. R., Sorina, G. A. SOV/76-32-9-20/2° 
cc ge A TC Tt, 
TITLE: Phase and Volume Relationships in Liquid-Gas Systems Under 


High Pressure (Fazovyye i ob"yennyye sootnosheniya v siste- 
makh azhidkost'!-gaz pri vysokikh davleniyakh) VI. The 
Systen Cyclohexane—Hydroven (W1.Sistema tsiklogeksan-vodorod) 


PERIODICAL: Zhurnal fizicheskoy Khinii, 1958, Vol 32, Nr 9, 
Pp 2060 - 2086 (uSssn) 
AESTRACT: The authors investigated the equilitriun in the cyclo- 
hexane-hydroyen system under a pressure of 700 atm. and at 

; temperatures of 20°, 40°, and 60° @, The method used 
is described in reference 1, and the apparsatua is re- 
presented in figure 1. The following quantities were 
measured: the solubility of hydroven in cyclohexare 
ee 54? the solubility of cyclohexane in hydrogen 
Table 2), the moler volune or saturated solutions of 


hydrogen in cyclohexane (Table 3), and the molar volune 

of unsaturated solutions of hydrorsen in cyclohexane 

(Table 4). Tne evaluation of the results in graphs (Figs 
Card 1/2 2,3, and 4) shows that the solubility of the investigated 
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system is described by the equition of Krichevakiy-Il!inskaya 


(Refs 1,11,13). The authors 
advice, and G.G.Leont'yeva for her 
out a series of experiments, 
and 16 references, 12 of which are 


by a7 
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Nitrogen Industry) 
April 2, 1957 


SUBMITTED: 


thank G.D.Yefremova for her 


agsistance in carrying 
are 4 figures, & tables, 
Soviet. 


¥ pronyshienassti, 
ute for the 


APPROVED FOR RELEASE: Monday, July 31, 2000 


CIA-RDP86-00513R000826430( 


"APPROVED FOR RELEASE: Monday, July 


etre Fass 


= 2000 7 (CIA-RDP86-00513R000826430 


ENS FRU OE Ce PEE DR PETROS 


AUTHORS : Krichevskiy, I. R., Khazanova, N. Ye., 20-119-5-37/59 
Linshits, L- Re 


TITLES Diffusion Within the Critical Range of Ternary Solutions 
(Diffuziya v kriticheskoy oblasti troynykh rastvorov) 


PERIODICAL! Doklady Akademii Nauk SSSR, 1958, Vol. 419, Nr 5, 
pp» 975-977 (USSR) 


ABSTRACT: The aim of the present work ig restricted to the solu- 
tion of the main problen, namely the clear determination 

of the problen, nhether a noticeable enrichment of the 
solution with the third component occurs (playing the 
part of a small addition to the binary system) in the 
critical range because of molecular diffusion. The inve- 
stigation of the diffusion in ternary solutions was for 
various reasons carried out by the example of the tri- 
methy lamine-water system vith an addition of a small 
amount of butylamine. The investigation was carried out 
by means of the method of capillaries (about ~2mm dia- 
meter and about » 40 on length). The experimental 

Card 4/3 lasted 50-90 hours. The thermal stabilizing was accurate 
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to an error of & 9,05°C. The investigation cf the diffu- 
Sion in the ternary mixture is always Carried out with 


According to the theoretical Conditions the System was en- 
Card 2/3 Tiched with butylamine. The ratio butylamine; 
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while in the original mixture it was 1; 14. Thus the 
first investigation of the diffusion velocity within the 
critical Tange of ternary solutions Shows, in agreement 
with theory, the possibility of the enrichment of the SO- 
lution rith the third component by molecular diffusion, 
There are 2 tables and 4 references, 3 of which are Soviet, 
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SOV/20-122-2-25/42 
Krichevskiy, I. R., Tsekhanskaya, Yu. V. 


The Convective Diffusion in Liquid Solutions Under Turbulent 
Conditions (Konvektivnaya diffuziya v zhidkikh rastvorakh 
pri turbulentnom rezhime) 


Doklady Akademii nauk S33R, 1958, Vol 122, ur 2, pp 258-259 
(USSR) 


V. G. Levich set wp the following equation of the convective 
diffusion in liquid solutions to the surface of a rotating 
disk under turbulent conditions: Soi-ek 1/5 

y 


nie (ool 
a Pr a W 


I denotes the diffusion flux (potok), sg - the area of the disk, 


a - the radius of the disk, c, ~ the concentration of the 


subatance in the core (yadro) of the solution, @ - the 
angular velocity of the rotating disk, v - the kinematic 
viscosity of the solution, a - @ universal conetant. This 
paper deals with the experimental confirmation of the above 
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SOV/20-122-2-25/42 
The Convective Diffusion in Liquid Solutions Under Turbulent Conditions 


given equation and with the finding of the numerical value 
of a. For the experimental proof of the above mentioned equa- 
tion, the authors measured the velocity of the dissolution 
of terephthalic acid (which is practically water-insoluble) 
in diluted aqueous solutions such as water-triethylamine, 
water-hexaethylamine, and water-ammonia according to the 
method of the rotating disk under turbulent conditions. The 
apparatus for the measurements and the experimental method 
were discussed in a previous paper (Ref 8). A table gives 
the results of the measurements of the diffusion fluxes to- 
gether with all the data necessary for the calculation of 
the value of a. The errors of the determination of the dif- 
fusion fluxes under turbulent conditions emounted to 3-6 %, 
For a, the average value 0,13 was found. The probable error 
of a single measurement or a was equal to + (,91 and the 
probable error of the average value of a amounied to + 0.003. 
Thus, the value of a does not depend on the nature of the 
diffusing substance. The constancy of the value of a confirms 
the assumptions of L. D. Landau and V. G. Levichconcerning 
the nature of the turbulent motion in liquids near a solid 
surface. There are 1 table and 10 references, 7 of which are 
Card 2/3 Soviet. 
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AUTHORS: Krichevakiy, I. R., Ivanovskiy, G. Fe, Safronov, Ye. ke 
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TITLE: The Solubility of Silicon Tetraiodide in putida tasers 
(Rastvorimost! tetrayodida kremriya v nevodnykh re 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 
(USSR) 


ABSTRACT: The recrystallization of the substance men 
title in nonaqueous solvents is one of th 
the purification of the first and serves he production 
highly pure silicon. Since only a limited number of publicati 
dealt with thig problem (Refs 1,2) the authora prepared the 
following paper. As solvents were used: benzene, toluen 

cyclohexane, chloroform, normal octane and silicon tetr 
The solubility was determined according to the 
method (Ref 3). Constant temperatures were kept by 
oil-thermostat. The mixture was stirred at 
to those of the disappearance of the solid 
enough for the establishment of the -syilibriu 
and the solid phase. The curves of solnubiii 


ig 
3) 


roe 
1. The results obtained strongly deviate fr ae 
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publications (Ref 2). Obviously the latter may be x 
wrong. It can be supposed from the character of the 
the solutions investigated are regular. There are 
table, and 7 references, 1 of which is Sovie+. 
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“Thermodynamik der Systeme bei hohen und hochsten Drucken.” 


report submitted for the Symposium on Koactions at Ultra-High Freasure, IUPAC, 


31 August-1 Sept 1959. 
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S01/716-35-5-30/33 

AUTHORS 1 Krichevakiy, I. R., Sorina, G. A. (Moscom) 

TITLE: The Polythermal Method of the Investigation of Phase Equi- 
libria Liquid ~ Gas at High Pressure” and Temperatures (Poli- 
termicheskiy metod issledovaniya fazovykh ravnovesiy zhid- 
kost' - gaz pri vysokikh davleniyakh i temperaturakh) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Ur 5, 
pp 1151 - 1153 (USSR) 


ABSTRACT: The method described was tested with the system cyclohexane - 
carbon dioxide. The measurement consists of two processes: 
during the first process the components are fused into a 
glass tube, heated ina thernostat, and then the temperature 
48 measured at which one phase disappears. The diagrams 
for two dependences are obtained from the systen v - t - N, 
and fron them the diagram for the third dependence is plotted. 
The pressure-temperature dependence is measured in a 
metallic ampulla provided with a manometer. The dependence 
p - N for + » const. is also found graphically. There are 
5 figures and 2 references, 1 of which is Soviet. 
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BO019/B054 
AUTHORS: Krichevskiy, I. R., Khazanova, NH. Ye., Linsnits, L. #. 
TITLE: Diffusion of Gases Near the Critical Peint 
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vel. 3, No. 10;; 


pp. 117-118 


TEXT: In the introduction, the authors point out that it is very dif- 

ficult to investigate the molecuiar diffusion cf gases near the critical 
point. They observed visually the diffusicn of iodine in carbon dioxide. 
Iodine pressed into tablets and carbon dioxide sere introduced into thick- 
walled glass ampoules. The diffusion of iodine in carbon dioxide causes — 
a discoloration of carbon dioxide, and thus the diffusion cf iodine in 

liquid and gaseous carbon dioxide was investigated. In this way, a aif 

fusion coefficient of 461079 om? /sec at 20°C was determined in liquid 

carbonic acid. From the results obtained, the authors conclude that the 
diffusion coefficient near the critical poin’ is smaller than 


11978 om?/sec, and that the diffusion ccefficient near the eritical 
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point is reduced by at least three orders of mignitude. There are 4 ref- 
erences: 2 Soviet and 2 Scandinavian. 
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(USSR) 


ABSTRACT! An intoresting case of phase equilibrium (PE) in binery 
systems is the one where the criticenl curve and the sclubility 
curve intersect (Ref 1). In both intersecting points P and Q, 
critical phenomena can be observed in saturated solutions in the 
presence of the solid phase Bgotid) (ig 1). The described ( PE) 


occurs if the melting point of one component # lies considerably 
above the critical temperature (cr?) of the other component A, 

. ia low res 
and the solubility B( solid) in Aeyaqu) ow and decreases 


with the temperature. In such eyotens, there are two areas of 
pressure an‘ temperature in which the threc~pnase equilibrium 

(TPE) of solid body - liquid - gas oan be observed. Betw2en 

these two arcas, there is the area of twoephas? equilibrium 

(TPE!) of solid body - gas. The atove-nentioned equilibrium 

cara 1/3 jis to be found in the molaminestmenia system. [Ss there is a 
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considerable difference between the (cr) of tmnenia (i) and 


the melting temperature ot nelemine 


investigated by 3 differer.t methods: 


(11), the (PE) was 
In gavben giass mMapUl ed, 


by the dynamic method and boy the inflexiea oF the pressure= 
tomperature curves. The (TPB) cf setid (1) < selon of (1) 


in liquid (ZI) - solution of 
above the 


ct) of (I), was stulied by 


(II) in grseous (1), which occurs 
the lact-mentioned 


investigation method (Pig 2? shove the dev-78 usei). ‘tne (TPS') 
of soild (II) - gaseour solusion 745 cramingd on & device 
designed vy D. 5. Tyiklis (Fig 4); the surubiitiy and density 
of the solid (II) in gasecus (1) was measured at touperntures 
of 15C-300° CG and a pressurs of 20C-500 atncoSpnvrase At the 
(cT) of tho solution cf solia (Zi} in liquid (1) (124° C), 
critical phenomena could be observed in the presence of goiid 
(II). The second critical point of the equilibriun liquid - 
gas in the presence of solid (iI) was determined: P = 700 atn, 
tf 245°C at oa content of 50 4 ty weight oz (II). Bata on 


the solubility of (II) in (1) (Tabie 1) 
soiution of (II) in liquic (I) (Table 
system (II) - (I} (Zable 3), or the so 
in gaseous (I), and on tne éensity of 
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ag well as a space diagram dravr accoriing to the data 
obtained of the (PE) cf the system (TI) ~ (I) (Fig 5), ar2 
presonited, Finally, the authors exprose theis thanks to 

D. S. Tsiklis, G. G. Leont'yeva, i. T. Filipsv ona RF. 0. 
Keroleva. There are 5 figuras, 5 tabie2, and 17 references, 
4 cf which are Soviet. 


Gosudarstvennyy inotitus azotnoy promyshlennosti (State 
Institute of Nitrogen Industry 


October 25, 1957 
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I. Equilibrium Limiting Curve of Liquid - Liqsid Near the 
Critical Point 
i . ‘ . : 23 arene ro: sa; ©. iw 4 4B: . any 
PERIODICAL: Zhurnal Sizicheshoy khimii, 7952 Your 33, Mri. bP 1484 140 
(USSR) 
ABSTRACT: From the data of the ; 
na new thermedynamic a 
sombine the course of the liniting cuz {LC ) a1 . 
point (CP} with the jumps cf the derivatives of stse pronst tases 
yodr Yowi oe Sone ene 
during the transition of the system froa the hensgenecus c aS 
heterogenescus atate. In previous papers (Refs 4.9) it was founs 
reherogs : ae tes 
for two systems by the method of the jump of the derivative 
{LO) rear the critics) point 


parabolas. In continuation of these 
analyzed the system hexame*thylene ray ne 
‘nveatiyated the course of the (LC) { 
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Critical Phenomena in the System Hexamethylene sov/76~33-7-7/40 
Imine ~ Water. I. Equilibrium Limiting Curve of 


Liquid ~ Liquid Near the Critical Point 


(CP), the partial and total vapor pressure, the specific waight, 
the refractive index, the viscosity, and the diffusion coeffi- 
cients within the wide range of temperature and composition. 
Investigations were carried ou* near the lower (CP) at 66.9°C 
and 22.5 wt% (I) by means of a gravimetric dilatometer (Refe 11 
14) (Fig 1) which was contained in a thermostat. The authors 
investigated six systems with a hexamethylene imine content 

of 1367, 2001, 24.32; 27.6; 3104) and 35.6 wt% at various tem- 
peraturas (Table 2). On the basis cf the results of the spe- 
cific volumes, volume-temperature curves were plotted, and 
herefrem the authors calculated the deriva‘ives (dv/dt) » x. on 


A tne (LC) for the heterogeneous and the homogeneous range 48 
well aa the jumps of the derivatives at the point of intersection 
of the (LC). Results showed that the jump of the derivative 
(Qv/dt)» r attains a limit in the critical point, and thus the 


(LC) is a second-degree parabola near the (cP), In (Refs 18-20), 
the jumps of cp | and (av/at)p x of some binary solutions and 
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the jumps of 3) of several pure substances were investigated, 


4 


and it was found that these jumps always attain Limits in the 
(CR). It is therefore assumed that the (LO) ef the liquid -- 
liquid and of the liquid - vapor in the sys Sema under ane 

3 igation 1s a second-degree parabola near the (CP). There ar 
5 figures, 2 tables, ard 21 references, i4 of which ar2 Peee 
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s0v/76-33-10=34/45 
Krichevakiy, I. R., Tsaekhanskaya, Yu. Ve 


Dissolution of Solid Acids in Binary Liquid Solutions in the 
Critical Range 


Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 10, 
pp 2331 - 2338 (USSR) 


This paper deals with the influence exercised by the critical 
range on the kinetios of heterogeneous processes which take 
place under different hydrodynamic conditions. The rate of 
dissolution of terephthalic acid in the systems triethylamine - 
water at 17° and hexamethylenimine ~ water at 30, 40, and 67.5 
was determined under laminar and turbulent conditions as well as 
the rate of dissolution of adipic, sebacic, and salicylic acid 
in the system triethylamine - water at 17° and under laminar 
conditions. Exact data on the experimental methods are given. 
Experiments with laminar flows led to two observations: 1) The 
experimental values of dilute solutions are in agreement with 
those computed according to equation (1) for convective diffu- 
sion towards the surface of 4 rotating disk by V. G. Levich 
(Ref 7); 2) for increasing triethylamine and hexamethylenimine 
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Dissolution of Solid Acids in Binary Liquid Solutions 500) 76-3310-34/45 
in the Critical Range 


concentration and approximation to the critical composition, 
the rate of dissolution of the various solid acids is equal in 
the same solution. The computations of the diffusion flows 
carried out by Yu. B. Ivanov and V. G. Levich (Ref 8) are in 
good agreement with the present experimental data. For turbu- 
lent flows L. D. Landau (Ref 9) and V. G. Levich (Ref 10) assumed 
that the convection of the substance in the layer took place 
immediately at the surface of the solid (where the chemical 
reaction proceeded) due to turbulent pulsations, whereas Lo 
Prandtl (Ref 11) and G. Karman (Ref 12) (Abstracter's note: 
Karman's first name ies written in the text with G., in 
the bibliography with T.) assume a laminar flow without pul- 
gations in this layer. From the experimental data ob- 
tained. the universal constant was computed here fron 
equation (2) by Levioh for the convective diffusion towards the 
surface of the rotating disk in turbulent flows (Table). The 
constant value of the universal constant confirm Levich's 
theory and the afore-mentioned assumption by Landau and Levich. 
Experiments on the dissolution in binary mixtures cf liquids 
without critical point (ammonia + water) showed that also in 
Card 2/3 thig case the rate of the heterogeneous chemical reaction may be 
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are 8 figures, 1 table, and 14 references 
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Mu. I. Shelknparonov, Doctor of Chemical 
§, Dragunov; 


{nis collection of articles 1s a4ntonded for scientific 
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(critical inenescna end Fluce 
‘ona an Solutions; Transactions of the Conference, 


2,500 


personnel concerned with chemistry, physics, and heat power 


engineering. 
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COVFRACE, ‘The ook contains 24 of the 26 reports read at ta 
Gomfervenca 0 Critical Phenenena ond Tlusbuatilons an Solutions 
urgaabecd py the Chemical Divioton of Moscow State University, 
samiiry 25-28, 1920. ‘tno reports contain results of investi- 
gabon carried out in recent years by Soviet physicists, 
chonists, and heat power envlnueord. a0 Croonizing Corl ttee 
of the Conference was compesacd oft’ Professor Kh, I. trdidianov, 
A. Ze Golik, ZT. R. Krichevokly (Chairasn), Vv, Ke Senenchenko, 
A, V. Storonkin, {, 2. Fisher, And Ii, I. Shalhparonov (Deputy H 


Chairman). References accompany 4ndividual articles. { 
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AUTHORS: Krichevskiy, Io Ra, Doctor of Chemical Soiences, 
ALONOV, Mo Lo» Doctor of Chemical Sciences 
TITLE: Critical Phenomena and Fluctuations in Solutions 


PERIODICAL: Vesatnik Akademii nauk SSSR, 1960, No. 5, PP» 96-99 


TEXT: A renca@ on the above mentioned problems, woich was convened by 
the Otdeleniye khimicheskikh nauk Akademii nauk SSSR (Department of Chemical 
Sciences of the Academy of Sciences USSR) and the khimioheskiy fakulftet 
Mo skovskogo universiteta (Chemical Department of Moscow University), was 
held from January 26 to 28, 1960. It was attended by approximately 150 
physicists and phy sicochemists from varioys citics of the Soviet Union. 
The reports dealt with the thermodynamics of critical phenomena, the 
statistical theory of the solutions in t critical range, the thermo- 
aynamics of jrreversible processes in the critical range, the fluctuations 
in solutions, and other problens. A. z%. Golik, Yu._I. Sninanekiy, and 

Ye. T. Shimanskaya (Kiyev) reported on Investigations of the critical 
state of pure materials and solutions according to Tepler's method. 
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I. R. Krichevskiy, N. Ye. Khazanova, and L. RB. Linshits investigated the 
dependence of the chemical potentials of the components of binary and 
ternary systems of compound and temperature. V. P. Skripov and Yu. D. 


Kolpakov (Sverdlovsk) reported on the investigation results of light 


dispersion in the supercritical region of earbon dioxide. ].R. Krichevskiy 
and N. Ye. Khazanova referred to problems of the eee liquid and 

gas solutions near the critical point. Le A. Rott (Minsk ) reported on 

the theory of diffusion near the critical point of separation into layers. 
v. P. Skripov explained the course of viscosity near the critical point 

on the basis of a "Colloid Model", I. &. Krichevskiy and Yu.V. Taekhanskaya 
reported on the investigation of convective diffurnion. D. K. beridze 
described the investigation results of light dispsrsicn in the range of 

the critical point of the seperation ints leyere of the eqiutione nitre- 
benzene - hexane, nitrobenzene - heptane esd methyl elecnol - eyclchexane. 
7. ¥. Scedrev seperted co tsvestsgatirtt elite wltzesciices it liquid tess 

the critical point. After a discussion on the critical state, the Ten- 
ference came to the conclusion that there ie no reason 4t present to 

reject the classic thermodynamic theory of the critical phenomena, developed 
by Gibbs, A. G. Stoletov, and other authors. M. I. Shakhparonov reported 
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on the main results of his investigations in the field of the theory of 
fine-structure fluctuations with a small particle content. N.N. Lomovas 
M. I. Shakhparonoy, R. M. Kasimov, and Ya. Yu. Akhadov reported on the 
results of experimental investigations of dielectric properties of solu- 
tions. L. ¥. Lanshina mentioned measurement results of the fine structure 
of light dispersion in acetone ~ water- and water - methyl alcohol 
solutions. M. F. Yuks and L. I. Lisnyanskiy (Leningrad) conducted investi- 
gations of fluctuation phenomena in the solutions of griaineland 
a-picoline in water, as well as of pyridine in alcohols. G. P. Roshchina 
(Kiyev) mentioned data of experimental investigations of light dispersion 
in solutions, as well as of the conclusions on the dependence of fluctua~ 
tions on composition, temperature and type of the molecules of the solu- 
tion components. L. P. Zatsepina reported on the light dispersion in 
individual liquids and solutions with photoelectric measurements, and 
established in this connection the conformance with the theory by Einstein- 
Smolukhovskiy. Ne V- Mokhov, Ya. M- Labkovakiy, and I. V. Kirsh 
(Dnepropetrovsk ) reported on their investigations of fluctuations of 
density in ether and benzene, as well as of fluctuations of concentration 
in carbon bisulfide - methyl aloohol solutions. The Conference ae 
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the importance of the theoretical and experimental investigation of the 
molecular structure of the material in the range of the critical point. 
Organizational measures were decided upon for the further development 

of the soientific studies in the field of critical phenomena and fluctus~ 
tions in solutions, as well as for their application to scientific- 
economic problems. It was decided further to conduct periodic seminars 

in Moscow on problems of the theory of the liquid state and the theory of 
solutions. The 2nd All-Union Conference on the Theory of Solutions is 

to be convened in 1962. 
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TITLES The XY CO) 


reese on Pure and Applied Chesistry 


FEATODICAL: Zhurnal seorgentoneekcy khiail, 1960, Vol. $, Bo. 54 pp. 1378 - 1183 
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: The I¥1I Congreee of the IUPAC (Yaternational Usion of Pure and Applied i 
| Chestatry) toot ple Munich frca July 50 to Septender 6, 1959. It was pre- H 
* edad by the IX Con @ of the IUPAC (August 26-29, 1959 : 

. : by w Soviet delegstion consteting of 3B. &. Kananekiy (re { % 

the Beetion of Organic Cheatetrz), 4. FP. Vinonrasoe (elected aa Deputy Chairasa ZY 

Fy 
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of the (582 at the Bureau of the 3074C}, M. BM, Shearacin 


of the Section of Geochemistry), 2. ¥. Yananayev (elected ne a acaber of the 
Section ef Inorganio Chealetry}, Tea. I. Gerasiscy, O. &. Reutov, ond 
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1. Pe Alinmaria © 


eppotated Sacond Secretary of the 
Beatton of Analytiosl Ch ry. avout 2200 gates attended the Congress. Ia 


@ plenary ston 0. A. 


she Mechanisa of the Fora- 


atiog of Metal-Cerbon Bosd and Sone Considerations 


n the Reactivity of Organe- 
wetaslio Compeunds of Neavy Metele®. Concerning the work of the sections the 
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9 lectures, Section VIII Semiconductors and Vor-setaliic Compounds }+ ore 
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KRICHZVSKIY, I.R.; KHAZANOVA, N.Yo.g TSEKHANSEAYA, Yu.¥. (Hoscow) 
Critical phenomena in the system hexamethyleninine - 

water. Part 3: Diffusion in the Testes G a 
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1. Institut azotnoy promyshlennosti. 
(Hexamethylenimne) (Diffusion) (Critical point) 
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_ KRICHEVSEIY, TR; SORINA, G.A. 


Liquid - gas phase equilibria in the systems cyclohexane ~ 
carbon dioxide and cyclohexane ~ nitrous oxide. Zhur. 
fis.khim. 34 no.721420-1424 Jl '60. (MIBA 13:7) 


1. Institut azotnoy promyshlennosti, Moskva. 
(Cyclohoxane) (Carbon dioxide) (Nitrogen oxide) 
(Phase rule and equi tibriun) 
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BO15/3063 
AUTHORS 3 Krichevskiy, I. Res Yhazanova, N. Yess Smirnov, L. P. 
TITLE: Critical Phenomena in he Hexanethylenimine - fater System. 


IV. Total Vapor Pressure 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 8, : 
pp. 1702 - 1705 / 


TEXT: The critical isotherm of total pressure above binary solutions Pe: 
the isotherms of the chemical potential and partial pressure, exhibits 

an almost horizontal section in which the vapor pressure is practically 
independent of the composition of the solution. This effect of the 

critical point also extends to the homogeneous region, in a wide range of 
composition and temperature. The authors atudied the thermodynamics of Bio 
binary solutions near the critical point in the hnexamethylenimine - water 
systen, which has its lower critical point at 68.1°C and 24.8 percent by 
weight of hexamethylenimine (Ref.2). In doing so, they measured tne total 
vapor pressure above the solutions with 5-55 percent by weight of hexa- 
methylenimine fron 40° to 74 C by the isotheniscope method. The latter nas 
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been developed by Smith and Mensies ct ysmer.Chem.Soc., 32, 1412, 1910) and 
is described here. Both instrunent and method were checked by determining 
the vapor pressure of bidistilled «ater. Tne measurement error of the 

total vapor pressure above solutions of different compositions is 

indicated as being 0.10 - 0.20 mm He. The values obtained from the diagrana 
logP « £(1/T) were interpolated for integral temperature values and 
tabulated (Table 1). From tnis the > 4 f(x) diagram was drawn and the / 
limiting curve was plotted therein, the data on the liquid - liquid 
equilibrium in the system concerned veing derived from Ref.2. The P « f(x) “ 
diagram (Fig.3) shows that the effect of the critical point extends over a 
wide range of temperature and composition. A thermodynamic interpretation 

of the data given here will be offered in a later report. There are 

3 figures, 2 tables, and 4 references: 2 Soviet, 1 Ui, and 1 German. 


ASSOCIATION: Institut azotnoy pronyshlennosti Moskva (Institute of the 
Nitrogen Industry, Yoscox) ene 


SUBMITTED: September 26, 1958 
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Text to figure and table: 
Pig-3} - P-x diagram for the hexa- % 
methylenimine - vater system: trv 40 C, 
2 - 50°C, 3 - 55°C, 4 - 606,95 - 65 C, 
6 - 68,09°C, 7 - 70 C, 8 - 72 C, 

fe] 
9 - 75 C3 
Table 1 - Total Vapor Pressure Above’ the ~- 
Solutions of Hexamethylenimine (HMI) in 
Water, mm Hg (interpolated values), 
4 = Composition, gty EMI; / 
2a Temperature, C. yi 
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BO20/B056 
AUTHORS: Krichevskiy, I. R., Khazanova, N. Ye., and Linshits, L. R. 
TITLE: Critical Phenomena in the System Hexamethylene Imine - Water. 


Vv. Partial Pressures of the Components 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 9, y) 
pp. 1920 - 1927 

TEXT: For the purpose of explaining the characteristics of the behavior 

of a substance in the critical point and the effect produced by these 

characteristics upon the behavior of a substance near the critical point, 

4t is first necessary to determine the dependence of the chemical potential 

of the component upon the composition of the mixture in these regions. For 

the temperature dependence of the differentials of isothermal and isobaric 

lines upon the partial pressures of the components from the composition in 

the critical point of the binary solution the equations 


[(a/07)(@P,)/2%)p | Psy 7 [Py ao Mam] 27R/28)» 0 I (26) and 
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[(2/27) (2P2/2"2)p,a]p,n, sk - [ae u/RO (27H) pny (27) 


are derived, where k is the index of the critical phase. The partial 
pressures of the components in the critical range of the binary solution 
were investigated in the system hexamethylene imine - water with a lower 
critical point at 68.1° and 24.8 % by weight of hexamethylene imine 

(Ref. 5). The investigation was carried out by means of the dynamic method, 
where only the equilibrium composition of the liquid and of the vapor was 
determined. The total vapor pressure over the solutions was separately 
determined (Ref. 6). The equilibrium is established only slowly near the 
critical point of a binary system, and therefore particular care was taken 
in order that the saturators be used effectively. Helium was the carrier 
gas. A scheme of the arrangement is given in Fig. 1. The equilibrium in 
the system hexamethylene imine - water wes measured in solutions with five 
different compositions at 50.0, 62.1, and 67.6°. From the equilibrium 
compositions of the vapor- and liquid phases, the partial pressures of the 
components were determined (the partial pressures of hexamethylene imine 
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are given in Fig- 2). The proportionality of the partial pressure of the 
components with concentration holds only for diluted solutions (with 3 - Ag: 
by weight of hexamethylene imine). At temperatures near critical one, the 
partial pressure of hexamethylene imine from a concentration of about 8% 
onward remains constant within a proad range of compositions. At 50°, the 
partial pressure within the range of this composition increases somewhat 
with concentration, but its dependence of composition remains very 10%, 
which fully corresponds to the conditions giver in the thermodynamic equa- 
tions (26) and (27). In solution concentrations near the critical one, 

the composition of the gaseous phase changes only little with temperature. 
The temperature dependence pp/P, for three ternary systems is shown in 


Fig. 3: triethyl amine - water, phenol - water, and hexamethylene imine - 

water, from which it may be seen that this function converges to zero 

when approacting the critical temperature. Between evaporation and the vv 

3 solution heuts of the components at the critical point, & relation is 
obtained, which does not follow from the general thermodynamics of the 
critical state, namely 


DH, ey ? OH. ev = BH, y,sol - BH x sol’ 
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Components 

There are 3 figures, 1 table, and 9 references: 6 Soviet, 1 US, and 

2 German, J 


ASSOCIATION; Gosudarstvennyy institut azotnoy promyshlennosti, Moskva 
(State Institute of the Nitrogen Industry, Moscow) 


SUBMITTED: November 12, 1958 
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81625 
We 12-60 $/076/69/034/0*0/002/022 
Fun — 2209, 1273 only BO15/B064 
AUTHORS: Krichevsk Khazanova, N. Ye , [Svetlova. G 
Deceased), and Panina, R. S. 
TITLE: Total Vapor Pressure Over the Solutions of Triethy] 


Amine - Water in the Critical Range 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960. Vol. 34 No. :9 
pp. 2160 - 2:66 


TEXT: Investigations of the tctal vapor pressure over binary golu- 

tions in the vicinity of the critical point are interesting for two 
reasons. On the one hand, it is important te establish according to 

which laws a distribution of the critical phenomena in the homogeneous 
Tegicn takes place, on the other hand, it is important te study the 

problem of jumps of the intensive quantities when intersecting the 

limiting curve both in the critical point and at a distance from it; K 
the importance of this has already been stressed by the authors of 

the present paper (Ref. 1). For the mentioned reasons the authors 
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investigated the critical parameters for the sguilitrium Miyuid 
siquid in the system triethyl amine - water. For this PUTpess® spelial- 
ly perified triethyl amine was used (specific weight at 


D5 Gra OU12RAG e/fom’s vetraétive: index ot 25°C Pp = 1.398), Xx 


The vapor pressure of triethyl amine wag determined (Tabia 3) anid the 
total pressure of vapor over the aystem triethyl amine - water in the 
temperature range of from 10° tc 25°C (Fig. 2) and the limiting curve 
for the equilibrium cf the system investigated i.¢ the critical 
solution temperature (Table 4. Pig. :). As may be seen from Fig. 2 
the isosteric curve of the seclution with a composition sicse to that 
of the critical (30.56 wt% triethyl amine) passes cortinucusly over 
imto the limiting curve, while the curves for the solutions with 
different sompositi:ns form an angle with the equilibriun curve. The 
exper.merntal values and the calculated cnes show that the derivation 
of the values cf the total presesure according *s ‘temperature 


(OP ital’ és ™y, 
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water in the Critical Range 


as well as the derivations of the other intensive values show no jump 
on intersecting the limiting ourve at the critical point. This coinci- 
dence of the experimental and calculated data confirms the accuracy 

of the theoretical assumptions. From Diagram logP = f£(1/T) (Fig. 2) 
the values for the total pressure over the solution were interpolated 
for integral values of temperature (Table 5), the P - x diagram 
plotted (Fig. 3), the limiting curve drawn, and thus, the values of 
the vapor pressures on the boundary line obtained (Table 6). Fig. 3 
shows that at concentrations close to the critical point a slight 
dependence of the total vapor pressure over the solutions on the 


_concentration is to be wbservad' in the wide temperature range. 


This corresponds fully to the thermodynamic characteristics of the 
behavior of substancea_in the vicinity ofthe critical point. D. Mayer 
and V. F, Alekseyev are mentioned, There are 3 figures, 6 tables, \ 
and 11 references: 7 Soviet, 2 British, 1 German, 1 French. 7 
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8625 
Tennepo- | Janaenne, || Temmepa- | Maanenve, ; S/076 Pree 34/010/ 002/022 
Typa, *C jam pr. cr.|| typa, °C | sem pr. cr. : , BO15/B 
43,58, |* 36,7 40,55 135, 1 
18,07 |: 48,5 60.25 292,5 
_ 23,50 62,8 79,12 555,15 ~ 
27,57 76,6 89,4° 760 * i 
. 32,20 1 94,9 
? : ede 
/ ] Korftten- eens eae ie ae es oe 
Konuenrpamin| Temnepa- | Jlanaenne,]] Thais | Teanepa- | Kasneune, ‘ : x 
“TproTistaMina,| Typa, | aM pr. Tprotiaa Typo, HM PT.. 4 
% Beo’. *C ct. Mita, °C ct. 
‘ % BCC, 
” s" | ° 
7,7. | 24,0 78,7 18,0 18,6 57,2 ag 
89° 1° 22,0 70,4 23,2 18,4 56,8 
11,4 20,0 62,6 30,0 18,35 §6,7 
45,1 19,0 .59,0 32,2° 18,33* | 5B,6° 
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Total Vanor Pressure Over the §/076/60/024/016/C02/G2z 
Solutions of Triethyl Amine ~ Water BO'5/B064 


in the Critical Range 


Legend te figures and tables : Fig. ae P - x diugram in the system 


triethyl amine - water, 1 - 12°C, 2 - 199C, 3 ~ :7°C 4 ~ +6.33°C 
5 - 20°C. 6 - one: T- 24°C} Tabie 3, vapor pressure of pure triethyl 
amine, } = temperature, °C, 2 pressure in mm Hg, 3 = temperature, 


7; 4 = pressure in mm Hg; Table 5. total vapor pressure over the 
solutions triethyl amine - water (interpolated values), in mm Eg 4+ = 

= concentration of triethyl amine in wt%, 2 = 18.33 critical tempera- 
ture of unmixing, xx = values under the horizontal lines referring 

to the heterogen.oug region; Tabie 6. vaper pressure over the solutions 


triethyl amine - water on the limiting curve of the equi lib>.um ne 
liguid - liquid, 1 + concentration of triethyl amine in wt%, 
2 = temperature, °C, 3 = pressure in mm Hg. 


ASSOCIATION: Institut azotnoy promyshlennosti Moskva 
(Institute cf the Nitrogen Industry Moscow) 


SUBMITTED: November 12, 3958 
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B101/B203 
54400 (4273 1.274, 13-722) : 
AUTHORS : Krichevakiy, I,.R. ‘and Rott, Le A. 
QITLE: The theory of the Brown motion in the critical range 


PERIODICAL: Doklady Akademii nauk SSSR, v. 136, no-« 6, 1961, 4368-1371 
TEXT; Proceeding from earlier papers (Refs. 1-3), the authors study the 
vanishing of the Brown motion in the critical range when a mixture is 
separated into two layers. For the mean square displacement of the 
particle, they write down: g¢ a 2Dt (1). As Disa diffusion - 
coefficient, it must vanish in the critical range as was experimentally . 

proved in nef. 4 on iodine dissolved in COp. The present paper interprets 

this standstill of the particle. The authors proceed from _ 


Snolukhovskiy's equation: a X 


wllys Rat £4, RB) = lolly, Ri Nols t +e Rid Q),* 


where Wis the probability density for that the particle passes over fron 
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93/020/61/136/006/017/024 
The theory of the Brown motion in the... B101/B203 
stato R. into state r in the time t - tg. In the critioal range, this 
does no” longer take place in a homogeneous medium. This is explained . 
with the aid of a one-dimensional example. The possibility of dis- 
placement of a partiole along a straight line in the form of a series of 
steps of two types is discussed. Any displacement may occur to the right 
or to the left. For steps of the same type, the probability is 1/2. 
It ig assumed that N steps of the second type correspond to a distance L. A 
The probability of continuous displacement to the right by the distance 
1<2L is calculated. Proceeding from Poisson's law f,(n), where 
A = N1/L, m>n, n> (m = steps of the first type, n = steps of the 
_second type), the authors write down for the probability: 


5 us {1/2} ‘ : 
Py = Dif, (n) p J p(n) ("9 (pps B<a—27), (4) 
A =0 y=90 


e 
« 


(n) 4g the probability for that n steps correspond to the distance 1. 
y is the number of groups with at least two ateps of the second type, B 
{9 the number of single steps adjoining at least two steps of the 
opposite type. — 
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tak a | 
e(n)= {+ 3 (n—2r+ 0) . (5) ss 
veh 

holds for this case. After summation in ‘equation (4), the following is 

obtained: | ; ; E . 

ee {= (Apioa)" [2 + Yan — 16 (an + 1) Pye g) 

= pele iain en een eee 6 
os Bhidat) 2™mt" ( — 4pups)* (I + 4psps) °), 
_~- poyTthe ease y= 0, the following is written down: \ 
Pu= Shy eee (7). 
n 


ne ee ee OE ne He on eae nee RRR 


It is attempted to attain agreement of these derivations with the real 
notion of a particle by equating the steps of the first type to steps 
in dense volume sections, and those of the second type to steps in places 
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@he theory of the Brown motion in the... B101/3203 


of low density. In this case, (4). corresponds to 4 motion in @ 

homogeneous medium, (7) to a motion in the critical state. pg is the 

probability for a passage of the particle from an elementary volume of 

higher to one of lower density: P2 >1/2. A comparison of probabilities 

(6) and (7) gives Py>Pyz- The problem is generally formulated by 

Harkov's method (Ref. 1). (2) is transformed, the change in density being 
. annaidered: . ; 


@ (to Ros Por E+ T, R, Pr) = 
=o (to Ro Poi “,7, p,) a(t, 7, P,; t+r, R, Pp) drdp,, (8) : 


“There or = g(r) is the density. The tunction w 28 expanded in a series, | 


only the first two terma of whioh are useds equation (8) ie multiplied 
vy the distribution funotion £(Qo) QR)» and by integration over,the entire 
yolume the following is obtained: 


Ca 
ut 
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fo (fo» Ra Poi E+, R, Pr) f (Pos Pp) dV dpydp, bas 
. | Go, (Pky Pr) OR (Pyor Pp) f (Pos PR) dr dV dpy dp, dppb ss. 


=| 90, p 


See a ®xp OR loup (Pe y Pro) (Pa = Pep) f (Pos Px) os me dpe Re UPR. (19) . 


tease. 


The following is written down as a general form of (10): . 


A=sB+C i (9, - Sorit) (ep = Cong oV (11). A discussion of these 
Vv 


equations leads to the conclusion that the probability density for the 
displacement of a Brown particle vanishes near the critical point. In 
this range, (1) doea no longer hold since S7S5of 0 in an inhomogeneous 
nedium and, therefore, a function f(t) = £(445 + f(t-t;), on which (1) 
wag based, can no longer be derived. The study of the behavior of Brown 
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particles offers new possibilities for studying microscopic relaxation 
processes. There are 8 Soviet-bloc references. 


ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy ’ 
institut azotnoy promyshlennosti i produktov organicheskogo 
sinteza (State Sodentifio Research and Planning Institute 
of the Nitrogen Industry and Products of Organic Synthesis) 


PRESENTED: September 19, 1960, by A. N. Frumkin, Academician 


SUBMITTED : September 16, 1960 
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KRICHEVSKIY, Res. KHAZANOVA, N.Ye.; LINSHITS, L.R. 
Riel 


Iodine diffusion in compressed carbon aioxide near the critical 
point. Dokl. AN SSSR 141 no.2:397-399 N ‘él. (MIRA 14:11) 


1. Gosudarstvennyy nauchno-issledovatel'skiy 4 proyektnyy institut 
azotnoy promyshlennosti i produktov organicheskogo sinteza. 
Fredstavleno akademikom S.J.Vol'fkovichem. 

(Todine) (Carbon dioxide) 
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AUTHORS: Krichevskiy, I. R.,» Khazanova, N. Yo., Lesnevakaya, Le Sey 
Polyakova, Ze A» 

TITLE: Diffusion in gases at high pressures 

PERIODICAL: Khimicheskaya promyshlennost!, no. 2, 1962, 29-35 

EXT: The diffusion in the Ny - co, system under pressure was measured. | < 


The method consists in filling capillaries (8 mm diameter, 70 am length) 
with purified CO,» while Ny is in the chamber surrounding the capillaries. 


The gas mixture contained in the capillaries after diffusion is analyzed. 
To prevent convection, the capillaries are filled with silver wire netting, 
width of mesh 0.04 mm“. ‘The diffusion coefficient calculated on the basis 
of Fick's equation was corrected, allowing for the apparatus constant 1.74, 
caused by filling with the net. The investigation was conducted at 25, 
26.15 and 31.5°C and 6-74 atm. At 31.5°C, Dy °103 em?/sec amounted to: 
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Pressure molar part of nN, A calculation of the diffusion 
coefficient on the basis of the Enskog- 
Chapman theory and its extension to 
gases by ii. Jost, using the equation 
of state by I. R. Krichevskiy and Ya. 
S. Kazarnovskiy (ZhFKh, 13, 378 (1939)) 
and the constant by V. P. Markov 
(ZhFKh, 15, 410 (1941)) produced, up 
to 50 atm, a maximum deviation of 12% 
between experiment and calculation. For higher pressures, there is a 
significant difference between experiment and theory. The absence of an 
exact diffusion theory caused the authors to start a series investigation 
of the diffusion in gases at high pressures. There are 6 figures, 

2 tables, and 31 references: 7 Soviet and 24 non-Soviet. The four most 
recent references to English-language publications read ag follows: Chan- 
Hue Chon, I. I. Martin, Ind. Eng. Chem., 49, 758 (1957); Le R. Mifflon, 

C. O. Bennett, J. Chem. Phys., 29, 975 (1958); H. H. Reamer, B. H. Sage, 
Transport Properties of Gases, Proc. Gas. Dynamics Symposiun, 2-nd, 
Evanston, 1957, 62 (pub. 1958); Iigo Osugi, H. Hiraoka, D. Shinoda, Rev. X 
Phys. Chem., 28, no. 1, 36 (1958). 
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Diffugion in gases at high pressures. Khim.prom,. no.2:105-l11 
F 162, (MIRA 15:2) 


(Diffusion) 
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KRICHEVSKIY, I.R.; KHAZANOVA, N.Yo.; LESNEVSKAYA, L.S.; SANDALOVA, L.Yu. 


Equilibrium liquid - gas at high pressures in the nitrogen - 
carbon dioxide system. Khim.prom, no.3:169-171 Mr '62, 
(MIRA 1524) 


(Nitrogen) (Carbon dioxide) (Phase rule and equilibrium) 
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AUTHORS: Krichevskly, L Row Khazanova, N. Ye., Lesenevskaya, L. S. 


TITLE: Fick's diffusion equation 
PERIODICAL: Inzhenerno-fizicheskiy zhurnaol, v. 5, no. 2, 1962, 101 - 103 


TEXT: The system iitrogen - carbon dioxide has been studied in the light 
of Fick's equation near the critical point. At 15 C and 105 at, the volue 

is largely dependent on the composition in a certain range of concentratiais 
(Fig. 1a). This dependence of volume on the molar fraction of the compo- 

nent results in a complex dependence between it and the volume concentra- ov 
tion (Fig. 1b). In the section AB, the component diffuses from B to A, 

which requires a negative diffusion coefficient in Fick's equation dm/dt = 
~DSgradC, where m is the amount of substance diffusing in time t, Dis 
diffusion coefficient, 3 is the diffusion area, and C is the volume con- 
centration of the diffusing substance. According to Fick's equation, the 

rate of diffusion should be zero at point A} however, since diffusion also 
takes place here, the diffusion coefficient would become infinitely great. 
These difficulties can be overcome by regarding not the gradient of volume 
Card 1/g 
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Fick's diffusion equation B104/B138 


concentration, but that of the whemical potential, as the driving force of 
diffusion. Fick's equation can be used in spite of the complex dependence 
of molar volume on composition iear the critical point. However, the re- 
gults of investigation of molecular diffusion are extremely difficult to 
avaluate. The kind of conoantration dependence of the molar volume near 
the critical point of the: pure solvent, as described above, is a specific 
feature of all gas solutions. There are 1 figure and 4 Soviet references. 


ASSOCIATION: Institut azotnoy promyshlennosti i produktov organicheskogo 
sinteza, g. Moskva (Institute of the Nitrogen Industry and 
Products of Organic Synthesis, Moscow) 


SUBMITTED: June 12, 1961 
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KRICHEYSKIY, I.R.; KHAZANOVA, N.Ye.; KAL'SINA, M.V. 7 
rl 


Diffusion near the critical demixing point of the system 
triethylamine ~- water — phenol. Inszh.-fize zhur. cae en 
no.6:93-96 fo '@2. (M : 


1. Institut azotnoy promyshlennosti, Moskva. 
(Diffusion) 
(Systems (Chemistry) ) 
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7 nm A059/A126 
AUTHORS: _nrtehovettys Lee, Khazenove, N.Ye-, Linshits, L-R. ; 
TITLE: Diffusion in gases near the eritical point of the liquid-vapor 
equilibrium 
SOURCE: Teplo- '{ massoperenos. +. 2: Teplo- 4 massoperenos pri fazovykh 1 


Khimicheskikh prevrashcheniyakh, Ed. by A.V. Lykov and B.M. Smol1'- a 
akiy. Minsk, Izd-vo AN BSSR, 1962. 132 - 135 * 


TEAT: Tne diffusion in very diluted solutions near the critical point has 
been experimentally examined on the f{odine-carbon dioxide system. It could be 
assumed that, due to the low solubility of fodine in C0Oa, the critical parame, , 
sers of the binary system will be cldse to those of pure COo, 1.e.5 to = 31.06 G 
Po 2 72.9 atm, and Po* 0.467 g/ent. Tne method used was based on the direct 
visual observation of the colored layer (brown in gaseous CO, and violet in liq- . 
uid C02) containing iodine the erate ee of motion of which was measured and the 
intensity compared with the standard. The error of the visual observation was 
1.5 - 2mm. Constant temperature was maintained with an accuracy of t 0.02 C. 
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